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SECTION 3 

A bout Telecommunications BusinesScores 4.0 

What is Telecommunications BusinesScores 4.0? 

Telecommunication BusinesScores 4.0 is the fourth generation of a unique data product 
providing usage estimates of the key telecommunication services for every record in the D&B 
database of approximately 13 million business establishments, including some 8 million 
buildings. These unique estimates are derived tiom TNS Telecoms’ (TNST) proprietary primary 
data, gathered from multiple waves of its quarterly BusinessWaveTM telephone survey totaling 
over 30,000 business firms (see Appendix 2 - “The BusinessWave Survey”). The original, c.ore 
variables in Telecommunications BusinesScores 4.0 are designed to cover the major sources of 
business telecommunication spending, product presence and usage, and other geographical and 
building attributes, at the individual business locution, and contain the following types 
information: 

Point & Census Geocodes 
LATACode 
V8H Coordinates 
CDP and CSD FlPS Codes 
MSNCMSNPMSA Code 
Urban/Rural Flag 
CPLCode 
Total firms in building 
Total building Local Bill 
Total bldg. Toll Bill 
Total bldg. Toll minutes 
Total building access lines 
ILEC Code . Number of Working Telephone 

Numbers 
CLLI-11 & CLLI-8 Codes 

Total Communications Bill 
Total Wireline Bill (by All. 
Voice, & Data applications) 
Total Wireless Bill 
Total Local Phone Bill 
Total Toll Bill (by both 

intraLATA & interLATA) 
Total Toll Minutes (by both 

intralATA & interLATA) 
“1-800 Bill 8 Service 

Probability 
International Calling Prob. 
Centrex Probability 
PBX Probability 
Other types Probability 
Distance to the C.O. 
Flags by Data Services type 

Consolidates and Site 
Broadband Demand 

Business Internet Access 
Probability 

Probability of Hi-Speed 
Internet Access 

E-commerce Utilization for 
Selling & Purchasing 

Probability of Data Lines 
Probability of xDSL Lines 
Probability of T-1 Lines 
Probability of T-3 Lines 

Switched Bus. Access Lines 
Probability of Special Access 

Probability of Private Lines 
Business Lines 

The “types” of Telecommunications BusinesScores can be broken out into six distinct categories: 

1. Demand Estimates: contain information on volumetric estimates of telco-related 
demand, such as estimated local phone bill. intra and interLATA toll bill, wireless bill, 
switched access line equivalents, etc. 

2. Need Indicators: provide insights on the probabilities of specific types of services 
being in-place at the firm. such as Centrex systems, PBX systems, private lines, etc. 
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3. “CPL” Building Datu: include the CPL Code that identifies the unique building, as 
well as aggregations at the building level (based on summing-up the contributions of all 
the tenants in the building), such as total firms. total spending, total lines. etc. 

4. Bandwidth ,Weasures: contain the ”Broadband Demand“ suite (the Consolidated 
Broadband Demand and Site Broadband Demand scores), and other related scores. such 
as the “Data Services Range Flag“ variables. 

5. Central Office & Wire Centers: provide information on the ILEC Central Office and 
Wire Center associated with the firm via TNST’s proprietary assignment methodology 
and via more traditional GIS-based Wire Center boundary assignments, and the distances 
between the firm and these C.0.s. 

6. Geographic fdenfipers: includes Telco geographies assuciated with the firm. such as 
ILEC Service Area Code and LATA Code, as well as the most accurately assignable 
values for Census Geocode (down to the Census block) and point geocoordinates (in 
latitudeilongitude). 

Having this many different categories and variety of Telecommunications BusinesScores data 
elements provides users with the ability to address the widest range of telecommunications 
applications available. at the greatest degree of consistency and accuracy available for modeled 
data. 

Why were Telecommunications BusinesScores built? 
Ongoing deregulation of the telecommunications industry, the rapid pace of technological 
innovation and development in the industry, and the volatile corporate changes happening even 
to the largest players in the telecommunications industry, are creating a highly competitive and 
dynamic market. Traditional telecommunication providers are looking to expand and protect 
their customer base and need to identify their best customers, while targeting new prospects that 
are like them. New providers of telecommunications products and services often have offerings 
that are best suited to a select “niche“ of all firms, and are trying to grow their share of the 
market at the expense of the established incumbents. The Telecommunications BusinesScores 
were built for firms in or associated with the entire communications industry to satisfy a growing 
demand for detailed telecommunications descriptors and usage estimates by individualfirm - or 
by individual building - based on the company’s definition of exactly who constitutes the actual 
telecom end “customer”. 

The Telecommunications BusinesScores are designed to allow telecommunication product and 
service providers to design efficient sales and marketing campaigns by enabling these fimls to 
select their target customers, using direct and relevant criteria. For example, a 
telecommunication provider may have designed an offering that is likely going to be of interest 
to those firms who have a PBX system. Instead of randomly marketing to all firms, or selecting 
firms based on a simple criterion such as number of employees, the service can now directly 
select only those firms that have a high probability of actually having a PBX system. ‘The 
Telecommunication BusinesScores are designed to allow for precise targeting of customer or 

- 3-2 - W w W . , n r t e l e s a r n r . r o m  
Any Ymulhmzed dislr~bulion pmhlbltcd. CoW‘ghfeZOQ3,TNSTelgorm 

All RlghFj Reserved. 
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prospect lists for any telecommunication product or service provider. or for any other firni with a 
need to have both strategic and tactical estimates of detailed telecommunications-related 
information. at a detailed or aggregate level. 

Who built them, and what are they based on? 
‘The modelers and industry experts at TNST built the first generation of syndicated 
Telecommunications BusinesScores in late 1995, as part of a strategic alliance formed with the 
Dun & Bradstreet Corporation. The first commercial offering of Telecommunications 
BusinesScores was made through D&B in 1996 under the name “Telecom Demand Estimators”. 

The earlier generations of these models were created through the use of two main sources of 
primary, proprietary data. The first source was actual usage data from an integrated billing 
database of over 880,000 firms from an industry consortium called the Nutiunal 
Telecommunications Demand Studv (or “NDTS” - made up of representatives from all the major 
local phone companies - which was administered by PNR and Associates, the predecessor to 
TUST). The second source was PNR’s BusinessWave survey of 3,500 businesses (which was 
initially run as an annual, diaty-recall survey tiom a pre-recruited panel), then linked to Dun & 
Bradstreet firmographic data and offered as syndicated. value-added data elements to D&B’s 
national D-U-N-S file. 

Several years later, PNR and Associates was absorbed into INDETEC International, Inc.. a San 
Diego-based consulting firm that specialized in cost modeling and expert testimony for state 
telecommunications regulatory proceedings. In November 1999. INDETEC International was 
acquired by Taylor Nelson Sofres, a UK-based corporation that is the fourth largest marketing 
research company in the world. and currently does business in the United States under the 
corporate business sector name of ” T X  Telecoms“, or “TNST”. 

Along with the evolution of TNST, the BusinessWave survey evolved as well, growing and 
changing, until it has reach its current state: a 45-minute. guided telephone interview from a 
continually changing, nationally representative sample of some 3500 business firms per quarter. 
The content and size of the BusinessWave survey has grown so large that TNST has now been 
able, by aggregating the most recent eight quarters of the survey, to move to the BusinessWave 
data as the complete and singre underlying source for all Telecommunications BusinesScores 
modeling content. 

Each year, TNST regenerates the core models underlying the Telecommunications 
BusinesScores data elements, based on the most recent multi-wave set of BusinessWave data 
(comprised of approximately 30,000+ records), and also refreshes the entire D&B D-U-K-S file 
each month with the most current data elements. TNST has also automated the process of 
creating and validating the models to the point where it may be possible, in the near future, to 
completely re-build and update all of the models (using the latest eight quarters of aggregated 
BusinessWave data) every 90 days, to ensure that users are always working with the most recent 
view of the current telecommunications market. 

- 3-3 - 
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When were they built? 

The vintage of the data for the current 4.0 version of BusinesScores ranges fiom year 200 I to 
2003. depending on the specific release. The models were initially developed in the first and 
second quarters of2003, from the most recent 8 quarterly “waves” of the BusinessWave survey 
data at the time. This most recent version of the entire product will be rolled out in the tlurd 
quarter of 2003. TNST is also greatly expanding the quantity and scope of the 
Telecommunications BusinesScores data elements_ to keep pace with the demands of the telecom 
industry’s increasingly sophisticated requirements, so there may additional variables released in 
the near future as optional supplements to the data elements described here. 

How were they built? 

The BusinessWave data records were statistically analyzed to develop estimates for all fimms on 
the D&B database. TNST takes the approach that, rather than imbedding any subjective 
assumptions in the models themselves. the models should allow the data to speak for itself by 
reflecting actual behavior, based on real-world data at the firm level. TNST uses an advanced 
and proprietary statistical modeling processes to create the BusinesScores underlying models, so 
that every record in the D&B database that goes through the scoring process receives a set of 
BusinesScores data elements, irrespective of the completeness of the D&B finnographic 
information. 

Two of the later enhancements used in the most recent version of the Telecommunications 
BusinesScores modeling process involve: 

I )  Transitioning to a view of a firm’s “access lines” in terms of “access line equivalents“ 
(a “line equivalent” being a 56 Kbyte slice of digital switch bandwidth); and, 

Segmenting the business firms into four distinct types of “access line equivalents”, 
which consist of: 

2) 

“Non-PBX” (POTS & Centrex) lines. 

“PBX” lines using “Regular” trunks. 

“PBX” lines using “Tl-based” trunks. 

“PBX” lines using “T3-based” trunks. 

Both of these enhancements capture the effects of the different options that can be used to 
address a firm’s overall communications requirements using new technologies, the extensive 
business use of the internet and the growth ofthe demand for bandwidth, and the convergence of 
voice and data traffic requirements through the use of advanced digital switches. 

More detailed information on the Telecommunications BusinesScores modeling methodology, 
and how they are applied to the D&B national file appears in Section 4: “The Modeling and 
Scoring Process”. 

Aw vnaulhoruad dlrfnbuton pmhiblsd - 3-4 - w w w . t n r t e l e s o m r . c o m  
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SECTION 4 

The Modeling and Scoring Process 

Overview 

This section describes the general processes and methodologies used to create the underlying 
Telecommunications BusinesScores models, how these models get transformed into the data 
elements and applied to the D&B national file, and how the final results are validated against 
reality to ensure accuracy of the end product. 

The BusinessWave Database 

As mentioned earlier, this is the first generation of the Telecommunications BusinesScores 
product where every volumetric element is a true model driven directly from the underlying data 
source. Most of this was true with Version 3.x, the notable exceptions to this rule being any non- 
modeled elements (such as the geographic code look-ups), and the “Broadband Potential” scores, 
which were “constructs” - not true models - that embodied a series of expert rules about how 
certain bandwidth characteristics move with certain other firmographic variables. 

The Telecommunications BusinesScores suite of data elements uses TNS Telecoms’ proprietary 
BusinessWave@ telephone survey information as its source data. BusinessWave is the longest- 
running commercial survey initiative of its type (since 1995), and is also the widest in terms of 
telecommunications content. Each calendar quarter, TNST telephone interviewers contact a 
nationally representative cross-section of business firms, and conduct a 45-minute interview with 
the appropriate knowledgeable contact(s) at the firm. Information on that firm’s behavior and 
usage relating to telecommunications-related products and services is gathered, across these 
categories: 

SwitchlLine Types 
- POTS, Key, PBX & Centrex 

Local Telecommunications Usage 
- Voice component 
- Data component 

Regional Toll, Domestic and 

PrivatelDedicated Lines 
International Spending 

- T I  lines 
- T3 lines 
- Fractional T I  lines 
- DSOlines 
- Dedicated VGA (Tie) 
- Other PrivatelDedicated lines 

Dedicated Facilities 
BOOMIATS Service 
Wireless Services 

- Spending 
- Voice & Data components 

Internet Service 
Company Web site 

- Use of hosting services 
- E-commerce activity 

Employee Access to Internet 
- Type of Access 
- Use of Internet 

Directory Advertising 
Company Location Finnographics 
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Data Cleansing and Preparation 

Each quarter’s survey nets over 3,500 respondents, and the telephone survey mechanism insures 
that both the appropriate person at the firm is being interviewed, and that the interviewers can 
clarify any respondent confusion about the questions being asked, thereby ensuring that only 
correct and accurate information is being captured. For consistency’s sake, the majority of the 
survey content is identical across quarterly “waves” of the survey, with a minority of the survey 
reserved for “special studies” ~ topical issues that can vary each quarter. 

To gain statistical stability, the eight most recent consecutive quarterly “waves” of the survey are 
combined together over a two-year period to form a “MultiWave” database of over 30,000 
individual business respondents, which also include the self-reported firmographics of each 
business establishment. This “Multi-Wave” core of current, detail respondent data forms the 
basis of the product, and is key to the quality of the Telecommunications BusinesScores built 
from it. (For more details of the Survey, see Appendir 2: “The Business Wave Survey’? 

Once the BusinessWave data has been aggregated as a starting point the overall process can now 
begin. TNST starts out with a scan of the combined BusinessWave dataset, using its own 
proprietary software, which analyzes the data in terms of TNST proprietary “clusters”, which 
exist at a fairly granular level of detail. The purpose of looking at the self-reported values in 
these clusters is to determine the overall norms for the clusters, and then to identify records that 
look like they are peculiar “outliers”, in that their behavior relative to the group they are in 
appears extreme. If these values are too extreme (according to an internal proprietary rule set), 
these records are flagged as “outliers”, and not used in the development of any scores. By pre- 
screening these “outlier” records, TNST ensures that no one single record has a disproportionate 
effect on the overall modeling process, leading to potential over- or under-estimation. 

The Modeling Process 

(The processes below apply only to those truly “modeled” BusinesScores data elements 
associated with telecommunications behaviors, such as the estimates of usage, or probability of 
having certain services. Other elements, such as geographic codes, point coordinates, and 
CLLI-code related attributes, are not “modeled’’, but are assigned by a separate combination of 
both commercial and proprietary computer sofmare, which makes direct assignments to the 
record, based on key information in the firm ‘s address and/or telephone number information). 

To create the underlying models ultimately used to create the BusinesScores data elements, 
special TNST “Multivariate Visualization” software is used to allow the core BusinessWave data 
to speak for itself, to identify trends in the data, and to gain insight on which firmographic 
elements are the most likely to emerge as viable “driver” variables for the creation of the scores. 
After these “driver” elements have been identified as both: a) having a significant effect on the 
attribute being modeled; and, b) being present on a significant number of the records on the 
national D&B file, TNST then uses advanced multivariate, non-linear statistical regression and 
LOGIT techniques applied to the “MultiWave” database to derive the underlying models. 
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The greatest advantage of having a large, consistent source of primary data from which to build 
models, and an objective way of determining the driving elements, is that one does not have to 
make an.v underlying assumptions regarding causality, thereby eliminating any errors of 
commission - or omission -associated with such assumptions. 

After the BusinessWave dataset has been cleansed, prepared. and purged of outlier records, the 
core modeling can begin. Most of the modeling processes used in the development of the 
Telecommunications BusinesScores is fairly generic, but what makes the Version 4.0 data 
elements really unique are the following: 

1. Unique Data Source: The BusinesScores content, at the firm level, is unlike any other 
telecommunications-related data available in the marketplace, in terms of detail, 
timeliness, and scope, and this is reflected in the quality and accuracy of the derived 
scores. 

2. Unique Data Hygiene: Special pre-processing routines check the data during the survey 
process to catch anomalous responses before they enter the database, so these can be 
clarified and corrected by the telephone interviewer, and additional processing routines 
search out anomalous ”outlier” records at a granular level, to ensure they do not enter the 
modeling process. 

3. Unique Development Tools: The underlying techniques of the majority of the models 
that TNST develops from the BusinessWave data are basically generic, but carry some 
distinctive innovations necessary to deal with telecommunications behavior distributions 
(Le., multivariate, non-linear statistical regression is used for developing models of 
continuous fields, such as spending amounts for services; LOGK is used for the 
development of discontinuous fields - such as “Have a PBX system’?’’ where “O”=’Wo”, 
and “l”=”Yes” ~ that are later displayed as continuous probabilities). The specialized 
software that is used to create the models is proprietary TNST software that also performs 
some “non-generic” enhancements. produces the model code, performance statistics, 
error bounds, and many additional functions that are critical for the rapid, automated 
creation of accurate models. 

4. Unique Product Methodology: While the majority of TNST’s modeling might be 
considered “traditional”, there is one point that really differentiates it from competitors’ 
approaches, and that is the way TNS handles the modeling of low and high bandwidth- 
related variables. These techniques take full advantage of the BusinessWave detail, to 
provide extremely accurate estimates of switched access line equivalents, and Broadband 
Demand (see below for details). Other competitors not having access to this combination 
of data and methodology frequently make overly simplistic and anachronistic 
assumptions (such as “T-1s are 100% dedicated to data applications”; or, “a firm has only 
one type of access line”). This generally leads to overestimating or mischaracterizing the 
true nature of the business demand at the firm level, because they have no objective 
sources of current data at this same level to compare to. 
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5. Unique Product Validation: While TNST can provide many of the conventional 
exhibits describing the model’s performance and validating the results, one of the unique 
advantages of having a continuous, quarterly source of syndicated data is that it allows 
the models to be continuously grounded in reality, in that the predicted values of their 
scores can always be compared to the actual incoming data on newer records (not part of 
the original sample), to detect any significant “drift” or skew in the performance of the 
model. If so, the unique tools described in #3, above, can be used to completely rebuild 
and update any desired model to capture the most recent trends in the marketplace. In the 
near future, it is likely that all BusinesScores models will be completely be rebuilt each 
quarter, as well as being refreshed on the D&B file each month. When implemented, this 
will be a capability unique in the marketplace, but only meaningful if one also has 
continuously updated data. 

As discussed above, TNST does differ from others in how they model the likely bandwidth 
requirements of a firm, in that TNST views these attributes like telecommunications and 
marketing industry insiders, and not like economists or academics, in that: 

a) There are no subjective assumptions imbedded into the modeling process - it is entirely 
driven by the underlying BusinessWave data itself; and, 

b) This approach pays particular attention to not only the raw capaciq of the client’s 
bandwidth requirements, but also the @pes and cost eflciencies associated with the 
possible solutions that can be employed to address them. 

The results are very accurate estimates that speak to the clients, in their own language, and in the 
terms they use to solve real-world problems. The following details below outline how this 
process is used by TNST to differentiate itself in the handling of the estimation of low and high 
bandwidth-related client requirements. (As the communications industry is converging, and 
“bandwidth” can be used as either a measure of the communication capacity or data 
transmission rate, we are using this term as a generic description of any of the capacity needs of 
afirm whether they are voice, data, or any other applications.) 

Low-Bandwidth: Estimating “Switched Access Lines” 
While the new methodology used in Telecommunications BusinesScores 4.0 allows spending 
and other estimators to be modeled directly, and not estimated by any factors applied “per line 
equivalent”, it is still important to be able to accurately estimate the true switched line 
equivalents at the firm location, because many active client definitions of what constitutes viable 
business target market segments do so in terms of ranges of “lines” (“DS-0’’ channels, “voice 
grade equivalents”, or “64 Kbps slices of bandwidth), rather than in terms of “annual sales”, 
industry “SIC codes”, “number of employees”, or more familiar firmographic descriptions. 

Because of this, it is TNST’s approach to not simply model “channels”, but to examine the 
most likely amount and types ofbandwidth requirements at thefirm, and model the most likely 
services solutions used to address these needs. Once this is accomplished, it is a simple matter 
to derive the “access line equivalents” through ihe use of standard conversion factors. 
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TNST’s approach to estimating the equivalent “switched” access lines (those running from the 
client location through the public network switching facilities at the ILEC Central Office) takes 
into account that these lines can fall into any - or all - of four distinct types: 

1. “Non-PBX” Lines (POTS, Key or Centrex lines) 

2. “Regular PBX” Lines, using Conventional trunks 

3. “T-I-based PBX” Lines, using Digital trunks 

4. “T-3-based PBX” Lines, using Digital trunks 

The main reason for considering each of these types independently is that they look very 
different from a “line equivalent” perspective, due to the wide differences in the switching 
efficiencies of the various PBX systems. 

In the categories above, there are also significant differences in the way these lines are perceived 

“Non-PBX” systems resemble regular phone lines, 

“Regular PBX” systems resemble typical PBX trunks 

“T-1” & “T-3-based PBX’ systems will appear to be “over-engineered” 
compared to the “Regular PBX” lines, and may have sign$cant underutilized 
capacity. 

The apparently “over engineered” digital systems are a reflection of the enormous cost 
economies of scale with digital switches. For example, a single “T-3” line has the same capacity 
as 24 “T-I ” lines, u/ only fhvee times theprice; providing an eight-fold increase in efficiency! 

In the above typology, the four different classes of PBX systems all have very different ratios of 
“line equivalents per employee”, used to back into the line estimates. so to be able to assign the 
correct estimate of the “effective switched line equivalents” to a firm, one has to consider: 

1. The overailprobability of being in each of the 4 PBX “types”. 

2. The estimated number of Iines for each type 

Once TNST has derived, for a given firm, both of the above factors from the underlying 
BusinessWave survey data, then the effective “Estimated Switched Access Line Equivalents” is 
calculated by simply summing the 4 pairs of these component products, as shown in the example 
on the next page, below. 

Note that, in the example below, if one knows a firms’ probability of having each type of PBX at 
a given location, determining the number of access lines is a relatively simple exercise, which 
always leads to a unique sohion.  This is the easy exercise, but only if one has a source of detail 
to work with like the BusinessWave database. 

- 4-5. 
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However, if one lacks this type of detailed data, and attempts to impute detailed level estimates 
for a firm by dealing only with pre-aggregated data, it would he as difficult as starting with the 
total sum of access lines, and attempting to derive all the four individual numbers that comprise 
it.  _ _  this doesn’t lead to a unique solution, and is therefore more prone to error for estimates at 
the firm level! 

[‘P,” probability] of “Non-PBX” x [N,” line equivs.] 

[ilP; probability] of “Regular-PBX” x [ilN; line equivs.] 

[“P; probability] of “T-I-based PBX” x [N; line equivs.] 

[llP/ probability] of “T-3-based P B X  x [N: line equivs.] 

= [“L,” effective line equivs.] 

= [r‘L2’’ effective line equivs.] 

= [LrL; effective line equivs.] 

= rL4”  effective line equivs.] 
~ 

4 

Estimated Total Access Line Equivalents - - C L n  lineequivs. 
“-3 

High-Bandwidth: Estimating “Broadband Demand” 

In addressing the higher-bandwidth needs of a firm, TNST takes a slightly different, but 
philosophically consistent, approach in its modeling: it first examines the most likely amount 
and types of bandwidth requirements at the firm, and then models the most likely data services 
solutions used to address these needs. If one still needs the equivalents of these solutions in 
terms of “channels” or raw Mhps, it is a simple matter that TNST can expedite for clients. 

In developing the concept of “Broadband Demand”, TNST deliberately avoided a pure 
bandwidth definition typically used by engineers, and went to a more marketing-oriented method 
of rank-ordering firms that was driven by the direct measure that clients were rea& trying to 
understand, but only by indirect means: the relative spending on the data services needed to 
address the firm’s high-bandwidth requirements. 

To do this, one has to consider three dimensions of the problem: 

1 .  The overall bandwidth requirement. 

2. The fype of data services solution that can cost effectively address this. 

3 .  The national average cost of this solution. 

Note that, in the example above, if one also knows the amount of the particular type of the data 
services solutions, this gives yon, in effect, the overall bandwidth requirement (#1) of the firm! 




